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Abstract. A few years ago we started an observational campaign aimed at the thorough 
study of the massive and remote globular cluster NGC2419. We have used the collected 
data, e.g., to test alternative theories of gravitation, to constrain the stellar M/L ratio by 
direct analysis of the observed luminosity function, and to search for Dark Matter within 
the cluster. Here we present some recent results about (a) the peculiar abundance pattern 
that we observed in a sample of cluster giants, and (b) newly found photometric evidence 
for the presence of multiple populations in the cluster. In particular, from new deep and 
accurate uVI LBT photometry, we find that the color spread on the Red Giant Branch is 
significantly larger than the observational errors both in V-I and u-V, and that the stars lying 
to the blue of the RGB ridge line are more concentrated toward the center of the cluster than 
those lying to the red of the ridge line. 
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1. Introduction 
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The massive and remote globular cluster (GC) 
NGC2419 is a very interesting stellar system 
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under several aspects (see Bellazzini et al. 
2012; Di Criscienzo et al. 201 1, and references 
therein). Five years ago, we started an observa- 
tional campaign aimed at the thorough study of 
this cluster. We have used the collected data, 
e.g., to test alternative theories of gravitation 
(Ibata et al. 2011a,b), to constrain the stellar 
M/L ratio by direct analysis of the observed lu- 
minosity function (Bellazzini et al. 2012), also 
providing a further observational confirmation 
of the un-relaxed dynamical status of the clus- 
ter (Dalessandro et al. 2008). 

Recently we have investigated the mass 
distribution within the cluster using both para- 
metric and non-parametric methods, finding 
that the available data are not compatible with 
the presence of a "cosmological" Dark Matter 
halo surrounding the cluster (Ibata et al. 2012). 

In the following we briefly report on the 
chemical composition of cluster stars and on 
newly found photometric evidences of the 
presence of multiple populations in NGC2419. 
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Fig. 1. Potassium - Magnesium anti-correlation 
in NGC2419 Red Giants, from the analysis by 
Mucciarelli et al. (red circles 2012) and by Cohen 
& Kirby (2012, yellow triangles). 



2. Chemical composition 

In Mucciarelli et al. (2012) we have presented 
Fe, Ca, Ti, Mg, and K abundances for 49 Red 
Giant Branch (RGB) stars of NGC2419, de- 
rived from a subset of the high signal-to-noise 
medium-resolution spectra presented in Ibata 
etal. (2011a). 

We found that cluster stars show no de- 
tectable spread in the abundance of Fe, Ti, and 
Ca, while they display a huge spread in both 
Mg and K abundances. In Fig. 1 we show that 
Mg and K abundances are anti-correlated and 
the distributions of both elements are clearly 
bimodal. 

Fig. 2, on the other hand, show that (a) 
the spread in [Mg/Fe] detected in NGC2419 is 
larger than what found in any other GCs ob- 
served before, and (b) that the self-enrichment 
mechanism at work in the cluster is of com- 
pletely different nature with respect to the 
one driving the chemical evolution of dwarf 
spheroidal galaxies. Our results have been 
nicely confirmed by Cohen & Kirby (2012), 
from high resolution spectra of 13 bright gi- 
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Fig. 2. The distribution of [Mg/Fe] vs. [Fe/H] for 
NGC2419 stars (Mucciarelli et al. 2012) is com- 
pared with (a) RGB stars for 15 Galactic GCs from 
Carretta et al. (2009, x symbols; in blue stars from 
NGC7078 and in red stars from NGC2808), (b) stars 
from three dwarf spheroidal galaxies (small dots, 
see labels), from different sources (Kirby et al. 
201 la,b; Letarte et al. 2006; Bonifacio et al. 2006). 

ants 1 . We suggest that the observed abundance 

1 The only difference in the results by Mucciarelli 
et al. (2012) and Cohen & Kirby (2012) is about 
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pattern may emerge as an extreme case of the 
multiple populations phenomenon in GCs (see 
Gratton, Carretta & Bragaglia 2012, for re- 
view and references). Within this framework, 
(Ventura et al. 2012) recently proposed an in- 
teresting theoretical scenario to interpret these 
results. 

3. Color spread in the RGB 

We acquired a large number of u^ dss >V,I wide- 
field images of NGC2419, using simultane- 
ously the two LBC cameras (Giallongo et al. 

2008) mounted at the binocular telescope 
LBT 2 . We derived accurate V, u-V and V, V- 
I CMDs to search for color spreads on the 
RGB (especially in the NUV-optical colors), 
that are now generally recognized as a typi- 
cal photometric signature of the presence of 
multiple populations (see Lardo et al. 2011; 
Gratton, Carretta & Bragaglia 2012; Sbordone 
et al. 2011; Milone et al. 2012). The origi- 
nal idea was to follow up the results by Lardo 
et al. (2011), that detected significant spread 
on the RGB of seven clusters, but were unable 
to draw firm conclusions on NGC2419 because 
the photometry they considered was not suffi- 
ciently accurate to study this very distant clus- 
ter. 

We found that the observed color spread 
is significantly larger than what expected 
from observational errors (accurately traced 
by means of extensive artificial stars exper- 
iments), thus confirming that the effects of 
the presence of multiple populations can be 
detected on the RGB also in the case of 
NGC2419. While the spread is larger in u-V, 
it is clearly significant also in V-I, confirming 
earlier results by Di Criscienzo et al. (2011). 
These authors concluded that, given the low 
overall metallicity and the high degree of He 

the spread in the Ca abundance: the former conclude 
that "... the spread in calcium abundance is absent or 
very small...", while Cohen & Kirby (2012) claims 
that a small but real spread is actually there, espe- 
cially among Mg-poor stars. From their data, us- 
ing the Maximum Likelihood technique adopted by 
Mucciarelli et al. (2012), we find that the intrinsic 
Ca spread is (T[c /f«] = 0.05 ± 0.13. 
2 http://lbt.inaf.it/index.html 
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Fig. 3. Upper panels: V, u-V CMDs of observed 
and artificial stars from our LBT photometry of 
NGC2419. The RGB stars in the range 19.8 < V < 
22.0 are divided in two samples, according to their 
position to the blue (RGB-B) or to the red (RGB-R) 
of the ridge line (in grey). Lower panels: comparison 
between the radial distribution of RGB-B (continu- 
ous blue line) and RGB-R (dotted-dashed red line) 
for observed and artificial stars. The probability that 
RGB-R and RGB-B samples are drawn from the 
same radial distribution, according to a Kolmgorov- 
Smirnov test, is reported in the panels. Stars within 
50 arcsec from the cluster center have been excluded 
from the analysis. 

enrichment occurred in this cluster , second 
generation stars lie to the blue of the RGB 
ridge line, at variance with the majority of 
other GCs (Lardo et al. 201 1 ; Gratton, Carretta 
& Bragaglia 2012). 

In particular, in Fig. 3 we demonstrate, for 
the first time, that second generation stars (in 
the interpretation by Di Criscienzo et al. 201 1) 
are more centrally concentrated than first gen- 
eration stars. The average fraction of second 
generation stars within the cluster, as derived 
from RGB stars, is ~ 40%. A thorough analy- 
sis of this new photometric dataset will be pre- 
sented in Beccari et al. (2013). 
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